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Claims 1.-22. (cancelled) 



Claim 23. (Currently amended) An underfill composition comprising: 
* first curable transparent resin co m position comprising an aromatic epoxy resin in 
mmhination with « «>lv«nt. a mnc H nnalized colloidal silica dispersion , and at least one other 
com ponent select fmm the grou p moisting of c.vcloaliphatic epoxy monomers, aliphatic 
egoxy monomer , hydroxy arom a tic compounds and combinations and mixtures thereof; and 
a ranm! curable flux m p compositio n comnrisine at least one epoxy resin, 
^hprrir. the second curdle fluxing co m position further comprises at least one epoxy 

hardener, and 

She underfill oouujuuitiori nf rlnim HI, wherein the at least one epoxy hardener 
comprises a difunctional siloxane anhydride of the formula: 

(3) 

O ° 




where X is from 0 to SO inclusive, and each R' and R" are independently selected 
from the group consisting of C,. 22 alkyl, Cm alkoxy, Cj-a alkenyl, C^-u aryl, alkyl- 
substituted aryl, and C 6 -z2 arylalkyl. 

Claim 24. (Original) The underfill composition of claim 23, wherein the at least one 
difunctional siloxane anhydride comprises a mixture of oligomers of formula (3) and wherein 
X in formula (3) is from 0 to 10 inclusive. 
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Claim 25. (Original) The underfill composition of claim 23, further comprising at 
least one anhydride epoxy hardener selected from the group consisting of 
methylhexahydrophthalic anhydride (MHHPA), methyltetrahydrophthalic anhydride, 1,2- 
cydohexanedicarboxylic anhydride, bicyclo[2.2.1]hept-5-ene-2,3-dicarboxyHc anhydride, 
methylbicy C lo[2.2.1]hept-5-ene-23-dicarboxylic anhydride, phthalic anhydride, pyromellitic 
dianhydride, hexahydrophthalic anhydride, dodecenylsuccinic anhydride, dichloromaleic 
anhydride, chlorendic anhydride, tetrachlorophthalic anhydride, and mixtures thereof. 

Claim 26. (Original) The underfill composition of claim 23, further comprising a 
liquid epoxy hardener selected from the group consisting of methylhexahydrophthaUc 
anhydride, hexahydrophthalic anhydride, and tetrahydrophthalic anhydride. 

Claims 27. - 34. (Cancelled) 

Claim 35. (Currently amended) An underfill composition comprising 

■a first curable transput resin co m position comprising at least one aromatic epoxy 
resin in combination with at least one solve n t, a f unctio nalized colloidal silica dispersio n 
having a particle size of about SO nm to abo u t 100 nm. and at least one additional component 
selected from the group consisting o f cvcloaliphatic epoxy monomers, aliphatic epoxy 
monomers, hydroxy aromatic compounds - nnd combinations and mixtures thereof; and 

g R^onri curable fluxing composition comprising at least one epoxy resin in 
combination with at least one epo xv hardener, 

3fro underfill composition of claim 29, w herein the at least one epoxy hardener 
comprises a difunctional siloxane anhydride of the formula: 
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(3) 




where X is from 0 to 50 inclusive, and each R' and R" are independently selected 
from the group consisting of C,. 22 alkyl, C,.22 alkoxy, C 2 .22 alkenyl, Cm* aryl, C«2 alkyl- 
substituted aryl, and Ce.22 arylalkyl. 

Claim 36. (Original) The underfill composition of claim 35, wherein the at least one 
difunctional siloxane anhydride comprises a mixture of oligomer of formula (3) and wherein 
X in formula (3) is from 0 to 10 inclusive. 

Claim 37. (Original) The underfill composition of claim 35, further comprising at 
least one anhydride epoxy hardener selected from the group consisting of 
methylhexahydrophthalic anhydride (MHHPA), methyltetrahydrophthalic anhydride, 1,2- 
cyclohexanedicarboxylic anhydride, bicycloI2.2.1]hept-5-ene-23-dicarboxylic anhydride, 
methylbicyclo[2.2.1]hept-5-ene-23-dicarboxylic anhydride, phthalic anhydride, pyromelUtic 
dianhydride, hexahydrophthalic anhydride, dodecenylsuccinic anhydride, dichloromaleic 
anhydride, chlorendic anhydride, tetrachlorophthalic anhydride, and mixtures thereof. 

Claim 38. (Original) The underfill composition of claim 35, further comprising a 
liquid epoxy hardener selected from the group consisting of methylhexahydrophthalic 
anhydride, hexahydrophthalic anhydride, and tetrahydrophthalic anhydride. 

Claim 39. (Cancelled) 
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Claim 40. (Original) An underfill composition comprising 

a first curable transparent epoxy resin comprising a cresol novolac epoxy resin in 
combination with at least one solvent, a functionalized colloidal silica dispersion having a 
particle size of about 50 nm to about 100 nm, and at least one additional component selected 
from the group consisting of cycloaliphatic epoxy monomers, aliphatic epoxy monomers, 
hydroxy aromatic compounds, and combinations and mixtures thereof; and 

a second curable fluxing composition comprising at least one epoxy resin in 
combination with at least one afunctional siloxane anhydride epoxy hardener of the formula: 

(3) 

O ° 




where X is from 0 to 50 inclusive, and each R' and R" are independently selected 
from the group consisting of C-22 alkyl, C1-22 alkoxy, C 2 -n alkenyl, C^u aryl, Qwa alkyl- 
substituted aryl, and Ce-22 arylalkyl. 

Claim 41. (Cancelled) 



Claim 42 .(Amended) A solid state device comprising: 
a chip; 

a substrate: and 

™ underfij] composition b e tween the chip and the substrate comprising a first curable 
transparent resin reposition co m prising at least one aromatic epoxy resin in combination 
with at least one solvent, a functionalized c o lloidal silica dispersion havinp a particle size , of 
about 50 nm co ahnut 1 00 nm- and at least p r.ft additional component selected from the poup 
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.nn^tin, of cyclogliEtatic m a agD^ «"™ v monomers, h Y drox Y aromatic , 

com pounds and combina tions and mixtures thereof; and 

a second "irahle flexing compos i tion comorisinp at least one epoxy resin iq 
mmhinatio^ with at leas t one epoxv hardener, 

Tho solid stato dovico of claim 4 1 , wherein the at least one epoxy hardener comprises 
a difunctional siloxane anhydride epoxy hardener of the formula: 

(3) 

O 0 




where X is from 0 to 50 inclusive, and each R' and R" are independently selected 
from the group consisting of C,.^ alkyl, C,- 22 alkoxy. C M2 aJkenyl, C^u aryl, Cvn alkyl- 
substituted aryl, and C 6 . 2 2 arylalkyl. 

Claim 43. (Original) The solid state device of claim 42, further comprising at least 
one anhydride epoxy hardener selected from the group consisting of 
methylhexahydrophthalic anhydride (MHHPA), methyltetrahydrophthalic anhydride, 1,2- 
cyclohexanedicarboxylic anhydride, bicyclo[2.2.1]hept-5-ene-23-dicarboxyUc anhydride, 
methylbicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic anhydride, phthalic anhydride, pyromellitic 
dianhydride, hexahydrophthalic anhydride, dodecenylsuccinic anhydride, dichloromaleic 
anhydride, chlorendic anhydride, tetrachlorophthalic anhydride, and mixtures thereof. 

Claim 44. (Original) The solid state device of claim 42, further comprising a liquid 
epoxy hardener selected from the group consisting of methylhexahydrophthalic anhydride, 
hexahydrophthalic anhydride, and tetrahydrophthalic anhydride. 



Claim 45. (Cancelled) 
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Claim 46. (Original) A method for producing a solid state device comprising: 

applying to a chip a firet curable transparent resin composition comprising an 
aromatic epoxy resin in combination with a solvent, a functionalized colloidal silica 
dispersion, and at least one other component selected from the group consisting of 
cycloaliphatic epoxy monomers, aliphatic epoxy monomers, hydroxy aromatic compounds 
and combinations and mixtures thereof, to produce a coated chip; 

applying a second curable fluxing composition comprising at least one epoxy resin in 
combination with at least one epoxy hardener to a substrate; 

placing the coated chip on a portion of the substrate to which the fluxing composition 
has been applied; and 

curing the first curable transparent resin composition and second curable fluxing 
composition to form an underfill composition. 

Claim 47. (Original) The method of claim 46 wherein the step of applying the first 
curable transparent resin composition further comprises applying a first curable transparent 
resin having colloidal silica possessing a particle size of between about 20 nm and about 100 
nm. 

Claim 48. (Original) The method of claim 46 wherein the step of applying the first 
curable transparent resin composition further comprises removing the solvent to form a hard, 
transparent B-stage resin film on the chip. 
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Claim 49. (Original) The method of claim 46 wherein the step of applying the second 
curable fluxing composition to the substrate further comprises applying an epoxy resin in 
combination with at least one epoxy hardener comprising a Afunctional siloxane anhydride 
of the formula: 



where X is from 0 to 50 inclusive, and each R' and R" are independently selected 
from the group consisting of Czz alkyl, C,.^ alkoxy, C2.22 alkenyl, Q.,* aryl, Ce-za alkyl- 
substituted aryl, and Ce-22 arylalkyl. 

Claim 50. (Original) The method of claim 46 wherein the step of applying the second 
curable fluxing composition to the substrate comprises applying a second curable fluxing 
composition which further comprises a colloidal silica dispersion functionalized with at least 
one organoalkoxysilane and having a particle size of between about 5 nm and about 200 nm. 




X 
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